A case is presented of haemorrhage into a thyroid cyst after endotracheal intubation for an elective nasal operation in a healthy young man. The haemorrhagic cyst compressed the trachea and the patient was taken to the intensive care unit with the endotracheal tube left in situ. Hemithyroidectomy was performed uneventfully two days later. Causes of haemorrhage into thyroid cysts are reviewed. FIGURE 1: A mass seen in the right neck region after tracheal intubation.
Haemorrhage into a thyroid cyst is rare and the aetiology is often obscure. It can be fatal if acute upper airway obstruction occurs. A case is presented where a healthy young man developed an expanding neck mass after endotracheal intubation for an elective nasal operation. The cause of this condition may be multifactorial and appropriate management is of utmost importance if further complications are to be avoided.
CASE REPORT
A 36-year-old man weighing 79.5 kg with bilateral nasal polyposis was scheduled for elective functional endoscopic sinus surgery under general anaesthesia. He had good past health and did not smoke or drink.
Physical examination was normal. Airway assessment was Mallampati class I with adequate mouthopening, normal neck movement and a thyromental distance of 7 cm. Complete blood screen, serum electrolyte, urea and creatinine levels were normal.
In the operating theatre, standard monitoring was applied. The first blood pressure (BP) was 144/85 mmHg and the pulse rate 121 beats/min. The BP was measured every minute during induction. The patient was pre-oxygenated and intravenous induction was with fentanyl 100 µg, propofol 150 mg and rocuronium 40 mg. Laryngoscopy was performed when jaw relaxation was adequate, the BP immediately prior to this being 113/70 mmHg. Direct laryngoscopy revealed a grade II view of the larynx (based on Cormack and Lehane). A polyvinylchloride cuffed endotracheal tube 8.0 mm was passed orally at the first attempt, with gentle backward pressure applied to the larynx. Minimal coughing occurred and the highest recorded BP during intubation was 159/90 mmHg. A 2.5 cm diameter firm mass was then noted over the right side of the neck. It slowly increased in size. The mass was immobile, not pulsatile, and not able to be transilluminated. There was no subcutaneous emphysema ( Figure 1 ). Fibreoptic bronchoscopic examination of the trachea revealed no obvious injury or significant airway compromise.
A general surgeon later confirmed the presence of a 8 x 6 cm right neck swelling that deviated the trachea to the left. Diagnostic aspiration of the mass returned 1 ml of brownish fluid that did not clot. Microscopic examination of the aspirate showed blood and histiocytes, consistent with cystic degeneration. On-table ultrasonography suggested a ruptured thyroid cyst. The operation was postponed and the patient was sent for a computed tomography (CT) scan. The CT scan showed a multi-loculated right thyroid mass compressing the trachea ( Figure  2) . A supplementary history from the patient's mother confirmed that he had had a solitary right thyroid cyst for two years. Ultrasonography and fine needle aspiration at the time of diagnosis showed a colloid nodule.
Due to the presence of tracheal compression, the endotracheal tube was kept in place and the patient transferred to the intensive care unit for ventilator care. His vital signs were stable throughout.
Thyroid function and coagulation tests were all normal. A semi-emergency right hemithyroidectomy was organized on the second day after the incident. The intraoperative finding was an 8 x 6 cm tense right thyroid cyst containing old blood and colloid material ( Figure 3 ). The right lobe of the thyroid gland was removed and the intraoperative blood loss was 100 ml.
Inspection of the specimen showed an encapsulated nodule measuring 5 x 5 x 3 cm over the upper pole of the right lobe of the thyroid. It contained thyroid tissue with colloid material and areas of haemorrhage ( Figure 4 ). Microscopic examination revealed colloid follicles with focal areas of haemorrhage and fibrosis. The histological diagnosis was a colloid nodule.
After the operation, the patient was extubated later the same day. He was discharged home one week after the initial incident. The nasal operation was performed uneventfully a few months later.
DISCUSSION
In this case, haemorrhage into a thyroid cyst happened immediately after endotracheal intubation and caused airway compression. Despite the large number of patients with thyroid nodules who require endotracheal intubation for surgery, this complication has not previously been reported.
Acute airway distress due to tracheal compression by thyroid masses rarely occurs. Although all goitres have the potential to undergo rapid expansion, either by cystic degeneration or haemorrhage within a cyst 1 , the usual course of a benign thyroid goitre is that of slow and progressive enlargement. Upper airway infection or bleeding into the thyroid may precipitate symptoms of compression such as stridor 2 . The incidence is unknown and can only be inferred from retrospective studies. Gauger et al 3 way compression required urgent thyroidectomy. Eight of these patients had multinodular goitre, and the others follicular cancer, thyroid lymphoma and acute haemorrhage after diagnostic fine-needle aspiration. Multinodular goitre appears the commonest association with life-threatening problems.
In a series of 2,908 patients with goitre having surgery over a 17-year period, 58 (2%) had severe respiratory compromise 4 . This was observed in 0.3% with solitary nodules, 6.4% with multinodular goitres and 0.5% with hyperthyroidism. In the majority of patients (43 of 58), compression was due to a benign goitre, as in our patient. Intrathoracic extension, large size, intracystic haemorrhage and massive calcification contributed to compression.
In another series of 273 consecutive patients 5 with palpable benign goitres undergoing thyroidectomy, 91 (33%) had radiological or clinical evidence of either tracheal or oesophageal compromise. The commonest underlying disease associated with compression was nodular colloid goitre (66%). Thirty patients were asymptomatic despite marked tracheal deviation detected radiologically. Alfonso concluded that simple goitre often caused insidious upper airway obstruction, and that complete airway obstruction might occur suddenly and unpredictably. Early operation was advocated whenever radiological evidence of tracheal deviation became evident.
There are various factors that may contribute to bleeding into a thyroid cyst. Schwoerer 6 described 18 cases of acute haemorrhage into thyroid masses among 2,500 thyroid operations. Fifteen patients had colloid nodules. The commonest cause was cough. Simon 7 reported a case of fatal airway obstruction resulted from haemorrhage into a thyroid cyst after a blow to the thyroid region. Muscular effort may trigger haemorrhage. Ryan 8 described the sudden appearance of a neck lump in a man who was lifting a heavy weight and Clute 9 described two women whose neck swelling appeared during housework. Wendel 10 described a man who strained on defaecation and became acutely dyspnoeic immediately afterwards, while Lawton 11 reported a case of traumatic haemorrhage into the thyroid due to a deceleration injury in a road traffic accident victim.
Indirect trauma may also cause acute respiratory distress. Grace and Shilling 12 described a 39-year-old woman with long-standing goitre for 20 years, who was hit on the back of her head. She immediately noticed a large swelling in her neck and became breathless. The operative finding was a massive haemorrhage into the centre of a hyperplastic thyroid nodule. This was postulated to have been caused by a sudden rise in venous pressure while she was crying out or catching her breath. In addition, acute neck flexion could have contributed by compressing the gland.
Thyroid haematoma causing airway compromise can also occur after minor trauma in elderly patients with no evidence of thyroid disease 13 . Armstrong described a 75-year-old woman who developed a swelling a few minutes after hitting the left side of her neck against a sofa during a fall. Neck exploration revealed 200 ml of blood within the thyroid capsule and a posterior thyroid capsule rupture.
The most likely mechanism of thyroid haemorrhage is probably venous bleeding into the wall of a cyst or adenoma. Terry 14 performed injection studies on freshly excised adenomas and found that capsular vessels had a poorly formed inner elastic intimal coat. The arteries were able to withstand injection pressures in excess of 250 mmHg, yet the veins could rupture with pressure >100 mmHg. Johnson 15, 16 suggested that, as a thyroid nodule developed, the surrounding lobules were compressed to form fibrous tissue planes. Running between these planes were relatively thin-walled veins, susceptible to rupture. He also found that thyroid nodules were supplied by enlarged lobular arteries, giant vessels and arteriovenous shunts. Arterial perfusion of lobular thyroid glands resulted in extravasation of fluid into the nodules at a pressure >200 mmHg, while extravasation occurred at >300 mmHg in normal thyroid tissue. Coughing and straining raised the central venous pressure sufficiently to cause bleeding.
These studies suggest possible mechanisms of haemorrhage into thyroid nodules. Either abnormal vessel anatomy may result in weakened veins or arteriovenous shunts in nodules may divert blood under high pressure to the nodular veins, resulting in extravasation of blood into the nodule. Armstrong 13 speculated that trauma did not directly cause thyroid haematoma in their 75-year-old woman, but that increased venous pressure secondary to Valsalva manoeuvre during the fall contributed.
In summary, the causes of airway compromise in thyroid diseases are diverse. The most common pathology is nodular colloid goitre. In our patient, the induction of anaesthesia was uneventful except for the use of gentle backward laryngeal pressure to aid direct laryngocopy and some mild coughing during intubation. The patient was haemodynamically stable throughout. The thyroid nodule was noticed to increase in size gradually afterwards, pointing to an acute event. The most probable mechanisms for haemorrhage into the cyst in our patient were trauma and increased venous pressure due to the Valsalva manoeuvre. The use of backward pressure may have caused traumatic rupture of the thyroid cyst and coughing may have resulted in venous bleeding inside the cyst.
Due to the presence of tracheal compression, our patient was kept intubated for airway protection. This ensured a patent airway and the risk of further bleeding was diminished by sedating the patient in the intensive care unit.
In conclusion, the abnormal vessel anatomy of the thyroid nodules, the effect of high pressure in the nodular veins and trauma can all contribute to the rupture of a thyroid cyst. Such rupture can cause airway compromise. Anaesthetists should be vigilant during perioperative airway management, especially in patients with thyroid nodules. Cough, excessive backward pressure and hypertensive episodes may precipitate the rupture of thyroid cysts.
